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CHAPTER I 
THE PROBLEM 
Statement of th~ prob]&m. This study proposes to determine how the 
scores on standardized mental ability tests are affected when these tests 
are taken by fairly large groups of pupils in school auditoriums without 
the benefit of regular classroom desks or tables and to determine the 
influence of the separate answer sheet upon the scores of these pupils • 
.Justj.f:i_9atj...QlL.2L_t.fl~-EOblem. In many instances it has been fou..11d 
that standardized tests have been administered under certain environmental 
conditions which would seem to affect the reliability of such tests. 
110ne of the distinctive features of the standardized tests is that they 
must be given under conditions closely approximating those under which 
they were standardized if the results are to be meaningful. tt]/ 
Some school systems, colleges and universities give these tests to 
groups of 100 or more students in large auditoriums where desks and tables 
are not provided. Instead of the regular classroom desk or table the 
students must use pallets or writing boards upon which to place their 
test booklets and separate answer sheets while taking the test. These 
pallets, in most instances, a.re made of wood or pressed cardboard. about 
9 11xl211 and are supposed to be placed upon the pupils' knees while writing. 
1/ Greene, Harry A., Jorgenson, .Albert N. and Gerberich, J .Raymond, 
Measurement and Evaluation in the Elementary Schools (New York: Longmans 
Green and Company, 1943), p. 303. -
:1 
Found, also, were situations where students sat side by side; but for 
the most part, those administering the tests made arrangements for seating 
the large group in the hall so that there would be an empty seat next to 
every pupil. The reason for the latter seating arrangement was made not 
so much for convenience and comfort for the pupils, as for reducing the 
opportunities for copying or cheating. Bingharnllsays, 
The first rule in test administration is to secure and to 
maintain the conditions prescribed for each test. These conditions 
lie partly within the persons examined and partly without. The 
attitude with which the examination is approached may affect 
the score much more than the illumination and ventilation of the 
room or the arrangement of desks. An examiner will not, how-
ever, fail to look carefully to the external conditions. He will 
have comfortable seating arrangements, distributed in a way to 
minimize copying. 
It is the consensus of all those concerned with the administration 
of tests that the environmental conditions as well as the physical con-
ditions of the pupils taking these tests should be as nearly normal as 
those administering the test can make them. Abnormal conditions such 
as poor seating, writing hindrances, distracting noises and the like 
should be eliminated for best results. 
§£oQe and delimitatiou. The experiment for this study was carried 
out in Brockton, Massachusetts, an industrial city of New England. The 
population of approximately 65,000 people includes nearly all national-
ities and types. 
The school system is organized on the 6-3-3 plan, and for the past 
several years has maintained a central testing clinic under the super-
1) Bingham, Walter Van Dyke, Aptitudes and Aotitude Testing {New 
York: Harpers Brothers, Published for the National Occupational Con-
ference) p . 238 . 
I. '2 l··· ·· ~ 
vision of an Educational Consultant. Standardized tests are given fre-
quently by this office to all pupils in the city from grades one through 
twelve. 
443 pupils of grades 7, 8, and 9, ranging in ages from 12 to 17 were 
tested in the experiment. Two of the five junior high schools were selec-
ted as the pupils of these two schools represented a good cross-section of 
the junior high school population. 
The standard test used for the study was the Terman-McNemar Test of 
Mental Abilit;y)/ Both Forms C and D of the revised edition, including 
booklets with answer spaces and booklets with separate answer sheets, 
were administered. Part of the 443 pupils used the booklets only while 
the others used the booklets with separate answer sheets. 
There was no attempt made to investigate the relative abilities of 
those pupils using the test booklets and those using the separate answer 
sheets. A random selection was made. 
The classrooms and the auditoriums of both schools are typical of 
those found in most present day junior high schools. 
The separate answer sheet. DunlapEidescribes the separate answer 
as fo l lows: 
A separate answer sheet, as the name indicates, is a sheet 
separate from the test booklet. Such a sheet has printed on it 
the number of the item, and after each item a series of positions, 
1/ Terman, Lewis, M. and McNemar, Quinn, Terman-McNemar Test of 
Mental Ability (New York: Yonkers-on-Hudson, World Book Company, 1941). 
~~ Dunlap, Jack w., "Problems Arising From the Use of a Separate 
Answer Sheet," The Journal of Psycholo·;a, 1940, Vol. 10, pp. 3. 
3 
usually numbered to correspond to the number of alternatives pro-
vided for the question in the booklet. The student reads the 
question in the booklet, selects the alternative he believes 
correct and indicates his choice on the answer sheet in the 
position corresponding to the alternative selected for the auestion. 
Usually no marks of any sort are placed on the test booklet: 
This bringing together or the answers in a compact form greatly 
simplifies and speeds up the scoring of tests, whether manual or 
mechanical means are employed. 
Three sample answer sheets are shown on the following pages and are 
adapted for scoring in the International Test Scoring Machine. 
~mple one is the basic form of the separate answer sheet; it is un-
articulated and is neither serially nor repetitively numbered. According 
to Dunlap!/ "By articulation is meant the alignment of the response on the 
answer sheet so that it corresponds vertically to the position of the 
question on the test blank." 
Sample two is a non-articulated answer sheet on which the responses 
are repetitively numbered for each question. This type of sheet may 
result in the pupil losing his place with the result that he may mark 
several questions wrong before discovering his mistake thus losing 
valuable time for corrections. The student has to keep in mind not only 
the number of the response he chooses but also the number of the question. 
Sample three is the type of separate answer sheet used with the 
Terman-McNemar Test of Mental Ability, the test administered in this 
study. This answer sheet is articulated, with the responses on the test 
blank and the answer sheet being numbered serially from 1 to 10. For the 
first question, responses are 1, 2, .3, 4, 5; for the second question, 6, 
7, 8, 9, 10; for the third question, 1, 2, .3, 4, 5, and so forth, in-
11 ~., p. 4. 
SAMPLE I 
:: 
13'~ FOR'~ I.T.S. 1100 B 164 
1: 
i! 
IBM FORM I.T .S. 11009164 
Ul 
w 
0: 
0 
u 
Ul 
X 
!;:: 
iil 
II. 
0 
ILl 
.... 
< c 
Ill Ul 
- N 
11.1 
~ Q 
:s 
< 
z 
t;; 
< 
... 
I I 
0 
.... 
u 
:> 
0: 
.... 
(/) 
z 
(/) 
(/) 
< 
..J 
u 
0:: 
0 
ILl 
c 
< 0: 
C> 
>-
.... 
u 
0 
0 
X 
u (/) 
!;:: 
~ 
2 
II) ::::: 
.... -
f\') ::::: 
"' ::::: 
... ::.-:: 
... 
c: 
>. 'iii 
......... 
.... c: 
c: :::1 
:::1 0 
~ 2 8:: 
~~!3 8 E 
<a <a 
II 
.......... 
c:·o Ul 9 :: ro ro ro 
Milt) 1 
I I 10:: 
..... ..... ..... :: 
11 .. 
13 H 
t4 H 
1 
ts H 
11 H 
1 
t8 H 
t9 H 
20 H 
21 .. 
22 H 
23 H 
]. 
24 H 
25 H 
26 H 
21 H 
28 !i 
29 H 
ao H 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 5 
2 3 5 
2 3 5 
2 3 5 
2 3 5 
32 H 
aa H 
34 H 
35 H 
36 H 
37 H 
38li 
39 H 
40:: 
41 .. 
42 H 
1 
2 3 
4 5 
:: 
i: 
4 5 
4 5 
4 
!i 
4 
5 
5 
2 3 4 5 
2 
2 
2 
2 
:: 
:: 
2 
2 
3 
3 
3 
3 
3 
:: 
3 
4 5 
4 5 
4 5 
4 5 
4 5 
4 5 
43:: li 
1 2 3 4 5 
44:: 
45 H 
2 3 4 5 
62 
65 H 
ss H 
67 H 
68 H 
69 H 
10 n 
1 
11 H 
12 H 
73ii 
74ii 
75 H 
2 3 4 5 
:: 
ii 
2 3 4 
2 3 4 5 
92li 
93 ii 
94 H 
2 3 4 5 
:: n 
2 3 4 5 
2 3 4 5 
95 H 
96 H 
97li 
98 H 
99 H 
2 3 4 5 
2 3 4 5 
2 3 4 5 
H too H 
2 3 4 5 
H ii 101 .. 
2 3 4 5 
102 H 
2 3 4 5 
" :: !i toa H 
2 3 4 5 
.. 104li 
2 3 4 5 
.. to5li 
2 3 4 5 
l! .. 122 n 
2 3 4 5 
.. 123li 
2 3 4 5 
2 3 
2 3 
4 
4 
:: 
:: 
.. 124 n 
5 
.. 125 n 
5 
.. 126li 
2 3 4 5 
.. 121 H 
2 3 4 5 
.. 
:: .. 12a H 
2 3 4 5 
.. t29 H 
2 3 4 5 
.. tao H 
2 3 4 5 
.. 131 .. 
2 3 4 5 
.. 1a2 n :: :: 
2 3 4 5 
.. 133li 
2 3 4 5 
.. 134 H 
2 3 4 5 
.. 135 H 
BE SURE YOUR MARKS ARE HEAVY AND BLACK. 
ERASE COMPLETELY ANY ANSWER YOU WISH TO CHANGE. 
46li 
47li 
48:: 
49 n 
5o n 
51 .. 
52 n 
53 H 
54 H 
55 n 
56 ii 
57 H 
58 H 
59 H 
soH 
2 3 4 5 
2 3 4 5 
:: 
:: 
2 3 4 5 
n 
:: 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
1 2 3 4 5 
76 ii 
11 n 
78 H 
79 ii 
80 H 
81 .. 
82 ii 
83 ii 
84ii 
a5 H 
86 H 
87 H 
88 H 
ag H 
90 ii 
.. 106li 
2 3 4 5 
" 107 ii 
2 3 4 5 
.. toa H 
2 3 4 5 
109li 
2 3 4 5 
110 ii 
2 3 4 5 
.. 111 " 
2 3 4 5 
:: .. t 12 H 
2 3 4 5 
.. 113li 
2 3 4 5 
:: 
2 3 4 5 
2 3 4 5 
2 3 4 5 
114li 
115 n 
.. t t7 H 
2 3 4 5 
2 3 4 5 
.. 119 H 
2 3 4 5 
120 H 
2 3 4 5 
.. 1as n 
2 3 4 5 
:: .. 137 H 
2 3 4 5 
.. 138 H 
2 3 4 5 
:: .. 139 H 
2 3 4 5 
.. 140 ii 
2 3 4 5 
.. 141 .. 
2 3 4 5 
.. 142 H 
2 3 4 5 
.. 143 H 
2 3 4 5 
.. 144 H 
2 3 4 5 
.. 145 ii 
2 3 4 5 
.. 146 ii 
2 3 4 5 
" :: .. 147 ii 
2 3 4 5 
.. t48 H 
2 3 4 5 
:: 
:: .. t49 H 
2 3 4 5 
.. t5o n 
2 3 
2 3 
2 3 
:: 
n 
2 3 4 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 ' 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
:: 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
:: 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
Printed by the International Business Machines Corporation, Endicott. N. Y .. U . S. A. IBM FORM I.T.S. 10008108 
Cl 
u 
0:: 
G 
0:: 
0 
>-0 
lXI 
IJJ 
0:: 
0 
~ 
...1 
0 
0 
:t: 
u 
IJ) 
~ 
.... 
IJ) 
c 
z 
..:: 
>-
.... 
·o 
:t: 
~ 
iii 
LL. 
0 
11.1 
~ 
c 
,.. 
< Q 
:z: 
.... 
z 
0 
"' 
TERMAN- McNEMAR TEST OF MENTAL ABILITY 
SEPARATE ANSWER SHEET 
1 :: 
6 
2:: 
3:: 
6 
4:: 
5 H 
6 
6 :: 
7 :: 
.6 
8 :: 
9 :: 
+3 
13 il 
6 
14jj 
15 !! 
TEST 3 
2 3 4 5 
I 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
6 7 8 9 10 
16 ll 
• 1 
17 !! 
6 
18 H 
2 3 4 5 
7 8 9 10 
2 3 4 5 
6 7 8 9 10 
20 ll 
2 3 4 5 
21 n 
6 7 8 9 10 
22 !! 
2 3 4 5 
23 n 
6 7 8 9 10 
24 n 
2 3 4 5 
1 :: 
6 
2:: 
3:: 
6 
4:: 
5 :: 
.6 
6 :: 
7 :: 
6 
8 :: 
9 :: 
6 
10 il 
+2 
lljl 
6 
12 11 
TEST 2 
2 3 4 5 
I 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
6 7 8 9 10 
17jj 
6 
18 11 
.1 
19 li 
2 3 4 5 
7 8 9 10 
2 . 3 4 5 
6 • 7 8 9 10 
2 3 4 5 
21 ll 
6 7 8 9 10 
22!! 
2 3 4 5 
23 jj 
6 7 8 9 10 
24jj 
2 3 4 5 
25 il 
TEST 1 
,1 2 3 4 5 
1 :: 
6 
2:: 
.1 
3 ;; 
6 
4:: 
5 :: 
6 
6 :: 
7:: 
6 
8:: 
9:: 
+1 
ll ji 
6 
12 li 
13 n 
6 
14jj 
I 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 8 9 10 
2 3 4 5 
7 9 10 
2 4 5 
6 7 9 10 
2 
7 
2 
6 7 
21 !! 
.6 
22 n 
23 il 
6 
24:: 
25!! 
2 
7 
2 
7 
2 
4 5 
9 10 
4 5 
9 10 
4 5 
10 
5 
10 
5 
1 :: 
• 
6 
2 :: 
• 
III 
SAMPLES 
2 
I 
10 
5 
Published by World Book Company, Yonkers-on-Hudson. New York, and Chicago, Illinois 
Copyright, 1941 , by W orld Book Company, Copyright In Great Britain. All rights reserved 
Printed in U. S. A. 
IBM FORM J.T.S. 1100 A 810 REV.-2 
Edition a 
TEST 7 
2 3 4 
I 
2 3 4 
1 :: 
5 6 7 8 
2 :: 
2 3 4 
3:: 
5 6 7 8 
4:: 
+7 
5 :: 
5 
6:: 
7 :: 
2 3 4 
6 7 8 
2 3 4 
5 6 7 8 
8 :: 
2 3 4 
9:: 
5 6 7 8 
10 il 
2 3 4 
7 8 
1 
1 :: 
6 
2 :: 
.1 
3:: 
TEST 6 
2 3 4 5 
I 
2 3 4 5 
7 8 9 10 
2 3 4 5 
6 7 8 9 10 
4 :: 
2 3 4 5 
5 :: 
6 .7 8 9 10 
6:: 
7 :: 
6 
8 :: 
9 :: 
2 3 4 5 
7 8 9 10 
2 3 4 5 
6 7 8 9 10 
10 ii 
+6 
2 3 4 5 
11!! 
6 7 8 9 10 
12 n 
2 3 4 5 
13 ii 
6 8 9 10 
14 li 
3 4 5 
15 !! 
6 8 9 10 
16 !! 
3 4 5 
8 9 10 
3 4 5 
19 
8 9 10 
20 :: · 
3 4 5 
21 
8 9 10 
22 
3 4 5 
23 
8 10 
24 
3 5 
25 
TEST 5 
2 3 4 5 
I 
6 7 8 9 leO 
1 :: 
6 
2:: 
3:: 
I 
2 3 4 5 
7 8 9 10 
2 3 4 5 
6 7 8 9 10 
4 :: 
.1 
5 :: 
2 3 4 5 
6 7 8 9 10 
6 :: :: . " 
2 3 4 5 
7: : 
7 8 9 10 
2 3 4 5 
9:: 
6 7 8 9 10 
+5 
11 ii 
6 
. 12!! 
13 
14 
15 
• 16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2 3 4 5 
7 8 9 10 
2 3 4 5 
8 9 10 
3 4 5 
8 9 10 
3 4 5 
8 9 10 
3 4 5 
8 9 10 
3 4 5 
8 9 10 
3 4 5 
8 9 10 
3 4 5 
1 :: 
6 
2 :: 
3 :: 
TEST.4 
2 3 4 5 
I 
7 8 9 10 
I 
2 3 4 5 
7 8 9 10 
2 3 4 5 
6 7 8 9 10 
4 :: 
2 3 4 5 
5 :: 
6 7 8 9 10 
6 :: 
7 :: 
.6 
8 :: 
9:: 
2 3 4 5 
7 8 9 10 
2 3 4 5 
6 7 8 9 10 
10 ii 
+4 
11 !! 
6 
12i! 
6 
14 ii 
15 !! 
16 
17 
18 
19 
20 
21 
• 22 
23 
24 
25 
6 
2 3 4 5 
7 8 9 10 
2 3 4 5 
8 9 10 
4 5 
9 10 
4 5 
9 10 
4 5 
9 10 
4 5 
9 10 
4 5 
10 
5 
dicating five responses for each item. The articulation and the serial 
numbering of responses reduces the possibility of a pupil losing his 
place and marking groups of questions wrong. The arrows shown on the 
answer sheet aid the pupil in lining up his sheet with the test booklet 
which has corresponding arrows pointing in the opposite direction. 
.-..1 _ 
Recapitulation of the nroblem. It is the purpose of this study to 
find out how the raw scores of pupils taking the Terman-McNemar Test of 
Mental Ability are affected when these tests are given in school auditor-
iums. Relating to this purpose is a further problem to ascertain whether 
any significant difference is to be found between the scores of the pupils 
using booklets with the answer spaces provided and the scores of those 
using separate answ·er sheets in both the auditorium and the classroom 
situations. 
CHAPTER II 
RESEARCH RELATED TO STUDY 
Research in relation to this study of the effect of environmental 
factors on standardized test results was found to be limited. Verv 
5 
CHAPTER II 
RESEARCH RELATED TO STUDY 
Research in relation to this study of the effect of environmental 
factors on standardized test results was folli~d to be limited. Very 
little material has been written on the use of the separate answer sheet 
which pertained to this particular experiment. Studies such as that of 
Super, Braach, and Shay1/ were found relating to the effect of environ-
mental factors such as noises, interruptions, and other such distractions 
on test results. A few have been made to show the effect of different 
types or forms of answer sheets upon the scores of standard tests. Some 
of the research found available which relates to this particular study 
is given in the following report. 
Ligo~/, discussing the administration of tests to large groups 
in auditoriums, proposesthat the size of the group being tested need not 
necessarily be a distracting factor. He does say, however, that the 
older the group being tested, the easier it is to control. According to 
him one group of 400 can be as easily tested as a group of 50 depending 
upon the way the test is administered. 
1/ Super, Donald E., Braach Jr., Wm. F., and Shay, Jos. B., 11 The 
Effect of Distractions on Test Resultsl' Journal of Educational Psz-
cology, 38, October, 1947, pp. 373-383. 
2/ Ligon, Ernest M., 11 The Administration of Group Tests," Edu-
cational and Psychological Measuremen.:b 2, October, 1942, pp. 387-399. 
6 
In 1942, Traxler and Helkert1/ made a study of the effect of the 
type of desks on the results of machine scored tests; that is, tests in 
which the separate answer sheets are used. The types of desks used in 
this experiment were the regular classroom desks and chairs and the 
chairs with arms, commonly used in classrooms and lecture halls. 
Two experiments were carried out as follows: 
1. Before taking up the question of the difference between scores 
of desk groups and arm-chair groups using machine-scored tests the 
writers found the difference between two groups of pupils when responses 
wer e written on booklets instead of answer sheets. For this experiment, 
97 pupils chosen at random at the grade ten level were administered the 
American Council of Psychological Examination, 1940, College Edition.~/ 
The means, mean difference and P.E. of the difference of the two 
groups of 97 pupils, were found to be as fo~lows: desk group mean, 
74.77; arm-chair group mean 78.33; difference and P.E. of the difference 
3.56~2.43. The mean of scores of arm-chair group is higher than that 
that of the desk group, and the difference between the means is 3.56, 
only about one and one half times the probable error of the difference. 
The authors concluded that the difference could not be called statis-
tice.lly significant and that there is evidence lacking that the type of 
desk influences the results when booklets are used. 
1/ Traxler, Arthur E., and Helkert, 
Desk on Results of Machine Scored Tests, 11 
pp. 277-279. 
Robert N., "Effect of Type of 
School and Societz, 56, 1942, 
~/ American Council Psychological Examination, College Edition, 
The American Council on Education, Washington, 1940. I 
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2. In their second eA~eriment the authors used the 1941 edition of 
the American Council, Psychological Examination with the separate answer 
sheets. 149 pupils of grades 9 through 12 were chosen at random and five 
comparisons were made. The following table shows the means and the 
difference between the means and the probable error of the difference of 
this second experiment: 
TABLE I 
The Means and Differences in Means of the Raw Scores 
of 149 Pupils, Using Separate Answer Sheets, On The 
American Council, Psychology Examination, Evaluated 
in Terms· of...,The P. E. of Differences. 
DESK GRP. ARM CHAm 
GRADE N MEAN GRP. MEAN Md-Ma P.E. 
IX 19 84.61 75.40 9.21 I ~.07 
X 34 101.62 99.56 2.06 ~.32 
XI 44 110.90 108. 87 2.04 72. 87 
XII 52 123.08 122.79 0.29 -2.84 
IX-XII 149 109.78 107.33 2.45 tl.96 
The results show that in the five comparisons the mean scores of the 
desk groups were higher. The writer concluded that for the four grades 
combined the difference 2.45 is only 1.25 times the P.E. of the differ-
ence and that, therefore, there is no statistical difference. T he 
h~~othesis that the machine-scored tests taken at desks have a signifi-
cant advantage over the armchair test was rejected. 
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In conclusion the authors ]/state, 11 It should. be kept in mind, how-
ever, that the data reported in this article deals with the average of 
groups and that they do not show whether or not certain individuals would 
make noticeably higher scores when taking tests with separate answer 
sheets at desks than when taking them in arm chairs." 
Kelle~, referring to the experiment carried out by Traxler and 
Helkert stated that "in view of the uniformity with which the desk means 
are greater than the arm-chair means and the regularity of decrease of 
difference from grade 9 to grade 12, the data looked to the writer to be 
more conclusive than the authors state." Trs.xler and Helkert sent the 
data in their experiment to Kelley. He used a correlation method in 
which he paired at random es.ch arm-chair case with a desk case. Then 
usiP-g the regression method,Kelley showed that the differences between 
the arm-chair group and the desk-group had statistical significance 
showing a superiority of the desk results. 
In 1940, Dunlapl/ had made a thorough study on the use of the 
separate answer sheet. His experiments dealt with all phases pertaining 
to the use of separate answer sheets such as printing, scoring, the time 
element, administration, and the types of responses. 
1/ Traxler, Arthur E., arid Helkert, Robert N., QE. Cit., p. 279. 
~/ Kelley, Truman, 
Independent Experiments,n 
482-484. 
nThe Cumulative Significance of A Number of 
School and Society, 57, April, 1943, pp. 
l/ Dunlap, Jack W., QQ.~., pp. 3-48. 
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The purpose of the experiments was to determine what effect the use 
of the machine-scored separate answer sheet had upon the reliability 
and validity of the test scores. He concluded that there is no evidence 
to show that the separate answer sheet cannot be justifiably used in 
grades as low as the fourth. It should be mentioned, however, that all 
of Dunlap's experiments were carried out in the classroom environment. 
In 1939 Kuntz!/ made a study to determine the effect of the separat e 
answer sheet on scores obtained on standardized achievement tests. Using 
the Modern School Achievement Tests he found that the reliability of the 
tests were not lowered appreciably. None of the differences of the 
correlation coefficients for any of the subjects on the tests were found 
to be statistically significant. 
In summing up the research reported it may be concluded that: 
1. ~rge groups may be administered standardized tests with 
reliable results providing they are given by experienced 
test administrators. 
2. The older the groups being tested in large numbers the 
better the results. 
3. Although one study concluded that the type of desk has 
no significant effect on the scores of pupils using 
separate answer sheets this conclusion was later shown 
to be in error by means of a different statistical approach. 
4. The place where tests are taken by secondary school 
pupils has very little effect upon the test scores. 
In the studies cited , though somewhat related to this work, none of 
1./ Kuntz, James, E., ''The Influence of Separate Answer Sheets 
on the Reliability and Norms of Standardized Achievement Tests," (Un-
published thesis, Kansas State College, Ft. Hayes, Kansas, 1939), p. 21. 
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them attempted to compare the relationship of the auditorium and the 
classroom testing situations. 
This study attempts to discover the effect of assembly hall testing 
on raw scores obtained on a standardized mental ability test, and further, 
to determine the effect of the separate answer sheet upon the scores in 
both the a uditorium and the classroom. 
CHAPTER III 
PLAN OF THE STUDY 
The experiments carried out in the study are concerned with a com-
parison of the scores achieved on the Terman-McNemar Test of Mental 
Ability by t wo groups of pupils under two different situations. The 
pupils may be referred to as the nbooklet group 11 and the "'separate 
answer sheet group." The situations are the assembly hall or auditorium 
and the classroom. 
To compare the results of the scores in both situations for each 
group the writer used the correlation technique, percentile graphs and 
frequency polygons and tables. 
Design of the Exoeriment. The following table shows the arrange-
ments used in administering the Terman-McNemar Test of Mental Ability 
to accomplish the purpose of the experiment. 
TABLE II 
Arrangement for Testing the "Booklet Group" and 
the "Separate Answer Sheet Group" in Both the 
Auditorium and the Classroom. 
AUDITORIUM CLASSROOM 
Al Bl A2 B2 A3 B.3 Al Bl A2 B2 A.3 
A4 B4 A5 B5 A6 B6 A-4 B4 A·s B; A6 
A 7 B7 As B8 ------ A7 B7 .h8 B8 
AN BN AN BN 
B.3 
B6 
Table II shows: 
1. The two testing situations: the auditorium and the classroom. 
2. The pupils using the separate answer sheet, represented by "A" 
and pupils using the booklets only, represented by "B". 
3. The subscripts 1, 2, 3, etc. are used in lieu of names and 
represent the different pupils tested. 
4. That the pupils Al, B1, A2, B2, etc. in the auditorium are the 
same pupils in the classroom. 
~orium Testing. 
In March, 1949, 443 pupils were administered Form C of the 
test. The assembly halls of the East Junior High School and the 
South Junior High School were used in the first step of this study. 
The writer supervised the administration of the test at both junior 
high schools. The following arrangements were made before the test 
itself was administered: 
1. The pupils filed into the assembly hall from their 
respective home rooms and were directed to seats by two 
teachers acting as proctors. 
2. Between each pupil there was a vacant seat. 
3. Lap boards made of a strong cardboard material and some 
made of beaverboard were handed out to each pupil. These 
lap boards measured about 1411 by 16tt. 
4. I.B.M. pencils were then distributed. 
5. The tests were handed out so that pupil A1 received the 
booklet with a separate answer sheet; pupil B1 received 
the booklet with the answer spaces on it; pupil A2 , the 
answer sheet; pupil B2 , the booklet only, and so on. This 
alternating procedure of distributing the tests provided 
for randomization. 
After the above arrangements hs.d been made the test was then ad-
ministered according to the instructions given in the Manual of 
j_.3 
Directions which accompanies each set of tests. 
As shown in the design, pupils A1 , B1, A2, B2, etc. in the class-
room are the same pupils represented by A1, B1 , A2, B2, etc. in the 
auditorium. 
Classroom Testing. 
Approximately one month later, in April, the Terman- McNemar 
test was again administered. This time, Form D of the test was ad-
ministered in the respective classrooms of the pupils. The home 
room teachers of both schools administered the tests in the class-
rooms. All of these teachers with the exception of two had pre-
vious experience in administering standardized tests, either mental 
ability or achievement tests. To control the administration so 
that there would be no mistakes or misunderstandings the following 
precautions were taken: 
1. Each teacher was given a manual of instructions five days 
before the day of testing. She was also given one test 
booklet plus an answer sheet. 
2. The principals of both schools issued a bulletin to the 
teachers explaining the time of day the test would be 
given plus additional instructions. 
J. The names of pupils of each homeroom were typed. Beside 
each name on eact home room list were the words "booklet 
only" or "booklet and answer sheet." These lists were 
given to the respective home room teachers. 
4. The day before the test was to be given each teacher was 
given the number of tests necessary for her home room and 
the necessary number of answer sheets. 
5. The teachers were also briefed by the writer regarding the 
administration of the test prior to testing. They were 
given a short resum~ of the purpose of the experiment. 
·- -· -- -
In order to compare the scores received on Form C with the scores on 
Form B it was necessary to make sure that the same pupils who received the 
booklets with answer spaces on Form C of the test also received the book-
lets with the answer spaces on Form D. Also, those who used Form C, with 
the separate answer sheets were to use Form D, with separate answer sheets 
To accomplish this the following steps were necessary: 
1. A list of the names of the pupils in each home room of the two 
schools involved was made. Twenty such lists were typed. 
2. After the tests had been taken and collected in the assembly 
hall situation they were s~parated, booklets with answer spaces 
and booklets with separate answer sheets. 
3. These tests were again separated into piles in accordance with 
the names on the homeroom rosters. 
4. Then beside the name of each pupil on the homeroom rosters we~e 
placed either the words "booklet only" or "separate answer 
sheet." 
The design or arrangement of the experiment provides the conditions 
necessary to accomplish the purposes of this study since it: 
1. Provides two testing situations. 
2. Makes use of two comparable forms of a standardized t est . 
3. Makes it possible to compare answer sheets with booklets in 
both testing environments. 
4. Provides for r andom sampling. 
5. Controls the distribution of the tests so that the scores of 
pupil Al , B1, etc. may be compar ed in both situations. 
The design does not control the comparability of test Forms C and D. 
However, it is safe to assume that Form C is comparable to Form D. In 
:15 
:16 
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the M~nual of Directions1/ for the Terman-McNemar test, comparability was 
determined as follows: 
The final allocation of the items to the two forms was made 
on the basis of item difficulty and item validity, the item 
within each subtest and for the total test being matched in 
the two forms for difficulty and validity indices. The res-
pective averages of all the difficulty values for Forms C and 
D were 56.24 per cent and 56.26 per cent while those of the 
validity coefficients were .5308 and .5307. Since the matching 
also produced highly similar distributions of difficulty 
indices and distributions of validity coefficients for the 
two forms, the statistical comparability of Forms C and D 
has been assured. 
Practice effect. Since Forms C and D of the Terman-McNemar Test are 
comparable and inasmuch as the tests were given one month apart the 
effect of practice and growth in mental ability are assumed to have had 
some influence upon the scores obtained in the classroom situation 
where Form D was used. In comparing "booklet grouprt vs. 11booklet group" 
and 11answer sheet group" vs. "answer sheet groupn this practice effect 
influence is to be considered. However, the comparison of 11 answer sheet 
group" vs. "booklet group1t in both testing situations will not be 
statistically effected by the practice effect. Furthermore, it should be 
kept in mind that the pupils tested may be considered 11 test-wise 11 since 
they often are given standardized achievement and mental ability tests 
throughout their schooling by the Educational Testing Clinic of the 
school system. 
A:n.al;y:sis of the Terman-M~Nemar Test. The Terman-McNemar Test of 
]/ 
Abilitz, 
Company, 
Terman, Lewis, M. McNemar, Quinn, Terman-McNemar Test of Mental 
Manual of Directions (New York: Yonkers-on-Hudson, World Book 
1941) p. 2. 
===========~========~~----~=-==- ======================================================~~==========! 
Mental Ability used in this experiment is a revision of the Terman-McNemar 
Group Test of Mental Ability which was first published in 1920. It wa s 
one of the first test s to be based upon item analysis. 
This te ;s t "is written for use in grades 7 through 12, but can be 
used in grade 6 and in the first year of college. There are two forms 
of this test, Forms C and D; each form consists of seven sub-tests con-
taining 162 items. 
The test has been subjected to several changes making the present 
form superior to the original. Among these change s are: 
1. More reliable multiple-choice type questions have replaced the 
two-choice type questions. 
2. A perforated scoring key has been made for rapid scoring. 
3. General verbal intelligence has become the common factor of 
the test through using more homogeneous material. 
4. There are seven sub-tests instead of ten as in the original. 
These are: Information, Synonyms, Logical Selection, Classi-
fication, Analogies, Opposites and Best Answer. 
5. Equivalent material insofar as possible is used in both Forms 
C and D. 
As many of the original items as possible were retained in the 
revision. Other items were added after 1200 pupils in grades 7, 9, and 
11 had been given three experimental forms which had been edited care-
fully. Items which did not differentiate between groups of different 
maturity levels were eliminated. The Manual of Directions!/ says, 
"The average percent passing an item for the three grades was used 
as the final measure of item difficulty." 
__ , __ _ 
1/ Terman, Lewis M. and McNemar, Quinn, .QE. ill·, p. 1. 
1.J7. 
To insure further validity of the items used the tetrachoric corre-
lation of each item with the total score based on all three test forms 
was computed for each grade separately. "The average tetrachoric for the 
three grades was taken as a final item validity or measure of internal 
consistency, n]/ according to the Manual. The average correlat ion for all 
retained items was I .53. 
Items within the sub-tests were arranged in order of difficulty 
thu-s keeping the new forms like the old power tests. Forty-eight 
minutes is required for administering the test, including time for 
directions. 
Equivalence bet',;reen the old te st and the new tests was established 
by administering the old Form A and the new Form C to 1400 pupils in 
grades 7 through 12 in Portsmouth , New Hampshire. Equivalent raw scores 
were determined from these results. 
Another controlled rotated group ex;_:>eriment was carried out at 
Concord, New Hampshire where the new Form C and D were given to 1500 
pupils in grades 7, 9, and 11. The analysis of the data shmved the two 
forms to be completely comparable throughout the range of scores. 
Three common methods of finding reliability were employed, the 
split-half reliability coefficient, the inter-form coefficient and the 
probable error of a test score. 
The split-half reliabimity coefficient for the Terman-McNemar Test 
was I .96 when determined on 279 cases in grades 7 and 9 in Portsmouth, 
1/ Ibid., p. 4. 
New Hampshire. 
On 279 eases in grades 7 and 9 in Concord , New Hampshire, the inter-
form reliability coefficient was determined to be /.95. 
The reliability coefficient by both methods for age 14 (lJ-6 to 14-5) 
which was used as a basic age for setting up the standard score scale 
was I .96. 
The Probable Error of Measurement was used as the third way of 
determining reliability. The probable error of measurement for the 
Terman-McNemar Test of Mental Ability is approximately 2.2 standard 
score points for the entire age range covered by the test. 
For the Terman McNemar test a standard score scale has been set up 
which used the median of the 14 year old age group of the nat ional 
standardization population. The standard scores were converted from raw 
scores by using the Otis Normal Percentile Charts. These scores were 
determined upon a 10 percent random sampling from a total population of 
16,000 fourteen year old pupils from all parts of the United States. 
Norms for the test were established through the Cooperative National 
Testing program of the World Book Company. Approximately 190,000 tests 
were distributed to 200 communities in 37 state and 307 parochial schools 
in the Philadelphia diocese. 
A ten percent random sampling was used in setting up the norms. 
Three grades were tested in each community which is enough to insure a 
cross section of the school population in the grades involved in the 
norms. Scores may be interpreted in any one of the following ways: 
1. Normalized standard scores. 
-"9 ]_ · . 
2. Mental Ages. 
3. Deviation I.Q's. 
4. Percentile ranks corresponding to I~Q's. 
Deviation I.Q's is the method used for interpreting the scores 
where an intelligent quotient is desired. It is found by finding the 
difference between the obtained standard score and the average standard 
score for other individuals of the same age. The deviation is inter-
preted from Table 3 of the Manual. 
Directions are given for finding the I. Q. of any individual without 
arithmetic computation. 
Table 4 of the Manual gives the directions when percentile ranks 
are used. 
Table 2 gives the Mental Ages. 
As the sub-tests are too short, no provision has been made in the 
Manual for interpretation of these scores. 
Clear and concise directions are given for administering the test. 
Time limits are ample but at the same time not too long. Dire ctions may 
be found for scoring the tests with the patented scoring key and also for 
scoring with the International Test Scoring Machine. 
Description of the group. A group of 443 junior-high school pupils, 
boys and girls, from grade 7, 8 and 9 from two different high schools was 
chosen for the study. One junior high school is located on the east side 
of the city, and the other in the south end. The pupils from these t wo 
schools represent a cross section of the city. Practically all nation-
alities are represented and the pupils come from all types of homes. 
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There was no attempt made at selection or grouping of the pupils, and 
they were chosen at random. The slow, average and the superior pupils 
are all represented in the groups tested. 
Treatment of the data. 
Scoring the tests. 
The Terman-McNemar Test of Mental Ability, both Forms C 
and D, .: may be either hand-scored or machine-scored. As both the 
hand scored booklet type and the machine-scored separate answer 
sheet type were used in this experiment both methods of scoring 
were used. 215 tests on both Forms C and D had to be hand scored. 
For this a patented type of scoring key is furnished with each set 
of 25 tests. All 215 tests for both forms were first hand scored 
by the writer and again scored by another teacher. If any test was 
found with two scores it was again rescored. Moreover, a random 
scoring of every fifth test was made again by the writer to insure 
accuracy. 
228 tests of both Forms C and D were machine-scored. An 
Internat ional Test Scoring machine was available for use at the 
Educational Clinic in the city wherein these tests were given. 
All of these were machine-scored by the writer. 
Tabulation of the data. 
After the tests were scored for Form C, the name, grade, 
home-room number, age, and raw score for each of the 215 pupils 
using the booklets were tabulated; this was also done for the 228 
pupils using the separate answer sheet. 
Later the raw scores obtained by the pupils on te st Form D 
were added in another column. The standard scores and deviation 
I. Q.'s were determined for each pupil as well, though not used in 
the analysis. 
NAME 
R. S. 
E.L. 
B.W. 
J.S. 
D. M. 
Etc. 
A sample of the tabulation method is shown below: 
TABLE III 
Data gathered from 215 Junior High School 
pupils, using booklets only, on the Terman-
McNemar Test of Mental Ability, Forms G and D. 
South and East Junior High Schools, 
Brocktpn, .Mass., 1949 
FORM G 
HOiV!E RAW STAND. DEV. RA':'! 
FORM D 
STAf:.!D. 
GRADE ROOM AGE SCORE SCORE I. Q. SCORE SCORE 
8 P-2 14-10 82 104 101 85 105 
8 P-2 13-8 73 99 103 71 98 
8 P-2 14-2 55 89 90 65 94 
8 P-2 13-5 88 107 113 86 107 
9 P-3 16-2 79 102 92 86 106 
DEV. 
I. Q. 
102 
102 
~ 95 
113 
96 
Not all the data shown on these tabulation sheets were used 
in this study. They were included so as to furni sh data for other 
investigators who could use such information in other studies and 
for additional data for the schools involved in the experi ment. 
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From these data sheets frequency distributions, frequency poly-
gons, percentile graphs, and correlation charts were made. 
Statistical nrocedures. 
The purpose of this study was two-fold. One was the de-
termination of significant differences between the 11 answer sheet 
groups" and the "booklet groups 11 for both testing environments. The 
other was t he determination of significant differences between the 
raw scores obtained in the auditorium and the raw scores obtained in 
the classroom. 
In determining significant differences for both purposes 
the means and standard deviations were computed for: 
1. Form C - booklets with answer spaces. 
2. Form C - booklets with separate answer sheets. 
3. Form D - booklets with answer spaces. 
4. Form D - booklets with separate answer sheets. 
The ~ was calculated from the raw scores in all cases. 
The formula used to calculate the mean was taken from Garrett11 and 
is shown as: Mx: Am f i(.£~x') 
In the formula, 11 AlVI11 stands for the assumed mean which 
indicates that a mean as near the center of distribution as possible 
is 11 assumed 11 • It is usually taken from the interval having the 
largest frequency. 
The ~~~gda~~~iations were found for the same groups and 
1/ Garrett, Henry E., and Woodworth, R.S. Statistics in Psy-
chology and Education (New York: Longmans, Green and Co., 1947) p. 42. 
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computed from the formula, o-= t. 'v.~::c__{-~:,x) &. whereif:/"means the 
summation of the deviations squared times the frequencies;<(f~' , 
the summation of the deviations times the frequencies; t. , the 
interval, and N, the number of cases. 
The standard deviaiiQQ_is a reliable measure of variability 
customarily employed in research. Since the measure of variability 
is necessary to the solution of the problem these standard 
deviations were computed. 
To account for any fluctuations that might occur in the 
means obtained for the groups tested in the assembly halls and the 
classrooms, the standard error of the mean was computed. 
Since it is impossible to test everyone, the mean of the group 
tested is usually taken as evidence of the average of the whole 
population. If we should continue to test group after group in 
order to solve the problem, the means for these various groups 
would fluctuate and to account for these ch~nges the standard error 
of the mean is used. Peter and Voorhisl~ay 11fortunataly statistical 
principles permit us to infer the extent of this fluctuation theo-
retically from data furnished by our single sample. Such theoreti-
cally deferred standard deviation of means from possible further 
samples is called the standard error of the mean to distinguish it 
from a standard deviation that has been empirically computed."· 
1/ Peters, Charles C. and Van Voorhis, Walter 
Procedures and Their Mathematical Bases (New York: 
Company,~;-1940) p. 126. 
R., §.tatistical 
McGraw-Hill Book 
To determine the standard error of the mean the formula 
C"'m.=;:;; was used. 
T-Ratio ::~ technioue. 
The following null hypotheses were established for 
this study since the finding of significant differences was 
necessary: 
l. That no significant differences will occur between the 
scores of the "booklet group" and the "separate answer 
sheet group" on test Form C taken in the auditorium. 
2. That no significant differences will appear betw·een the 
scores of the "booklet group" and the "separate answer 
sheet group 11 on _test Form D, taken in the classroom. 
3. No significant differences will be found between the 
scores obtained in the auditorium and the scores obtained 
in the classroom by the "booklet group" after due allowance 
for growth and practice effect. 
4. No significant differences will be found between the scores 
obtained in the auditorium and the scores obtained in the 
classroom by the n separate answer sheet group't after due 
allowance for growth and practice effect. 
If these hypotheses can be rejected with any degree of 
certainty then factors other than chance are involved. To test the 
hypotheses a Tes t of Significance for the difference between the 
means of the "booklet group" and the 1tseparate answer sheet group" 
on both test Forms C and D was applied. The level of significance 
chosen was 3.00 . A T-ratio of 3.0 was considered statistically 
sUfficient since, according to Peatman,l/ "a T-ratio equal to 3.0 
has a P value ofspproximately .001, this is indicative of the 
1/ Peatman, John Gray, Descriptio~s and Sampling Statistics (New 
York: Harpers and Brothers, 1947) p. 366. 
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0.1% confidence criterion for an unlikely result, and hence the 
hypotheses can be rejected with confidence." 
~ standard error of the di+'ference between the means was 
computed before obta ining the T-ratios. The formula,S'£/tf,·/tf{ Y!j.~ ;itt.. , 
!1, ~ 
used when the samples involved are not correlated was applied in 
comparing the "booklet group" and the rtseparate answer sheet group~~' 
for both testing environments. The formula,:p,F~== ~.J.f:;t_.z.,. fo;-j), 
. N ;v t.a.\ AI 
applicable when the samples involved are correlated was used for the 
auditorium versus the classroom testing results. The means are 
compared with their own standard errors to see whether they could 
be considered to have been arrived at due to accidents of sampling 
or whether they i ndicate true differences. 
Correlation coefficients. 
Coefficients were computed for Forms C and D for both the 
booklet group and the seperate answer sheet group. These corre-
lations were computed by employing the Durost-Walker Correlation 
Chart.l/ The Durost Walker Correlation Chart is designed to check 
on the mathematical processes at frequent intervals in the computation 
of the Pearson-product moment coefficient of correlation and also 
provides for the t wo independent deviations of the coefficient pro-
viding a valuable check throughout the computation. The correlations 
were computed to find out whether any significant difference would 
exist between the scores obtained in the assembly hall environment 
1/ Durost, Walter N., and Walker, Helen M., Qill:Q,st-WaJ.ke:r_Q_or~­
lation Chart (New York: World Book Company, 1937). 
and the classroom environment. They should reveal the degree of 
validity and reliability of the results obtained in a questionable 
situation as compared with the results obtained in a normal testing 
situation. 
Percentile granhs. 
Otis Percentile Charts1f were used in this study. These 
charts are made on cross-section paper which is marked off on a per-
centile scale with percentile units ranging from 0.1 to 99.9. The 
scale is based on the logarithmic idea of variable units. The size 
of the units are narrower in the middle, and as they go out from the 
center they increase in size. 
At the top of the chart spaces are provided for the nee-
essary information pertaining to the problem involved such as: grade 
or group, number of case£, measure or name of examination, the form 
used, dates examined, name of examiner, and graph maker, school and 
city. 
On the left, four columns are provided for each of the two 
variables that may be used. These columns are for the score inter-
vals, frequencies, subtotals and percents. 
At the bottom the chart provides a standard deviation scale 
on which are laid off 3 sigma units on either side of the medi~n ~t 
intervals which are equal to the width of a sigma unit on a normal 
curve. 
Accompanying a set of percentile charts is a 1~nual of 
1/ Otis, Arthurs., Normal Percentile Chart, (New York: World 
Book Company, 1938). 
Directions which givesa step by step procedure on making the per-
centile curves. According to the Manual of Directions!/ the purpose 
of the chart is "first to accomplish all purposes of graphic repre-
sentation and interpretation of the scores of a group, and second, 
to do so in the simples t and easiest manner. 
Other functions of the Normal Percentile Chart which pertain to 
this particular study are: 
1. To see at a glance what the centra l tendency of a group of 
scores is, and also to obtain a measure of the central 
tendency. 
2. To see at a glance how widely the scores are distributed, 
and to obtain a measure of the variability of the scores 
in the group. 
3. To compare quickly and easily the central tendencies of two 
or more groups of scores. 
For this study four Normal Percentile Charts were made to rep-
resent the r~w score results obtained by the 443 pupils on the Ter-
man-McNemar Test of Mental Ability, Forms C and D. 
The four charts to be made are as follows: 
Chart 1. - To compare the results of the pupils using the 
separate answer sheets with the re sults of those using the 
booklets only on Form C. 
Chart 2. - To represent the scores of the two groups of 
pupils in the classroom situation on Form D. 
Chart 3. - To give a representation of the scores obtained 
by the pupils using the booklets only in both assembly hall 
and classroom situations on test Forms C and D. 
Chart 4. - To show the results of the group using the separate 
answer sheets on both Forms C and D. 
1/ Otis, Arthurs., Normal Percentile Chart, 1funual of Directions 
(New York: World Book Company, 1938), p. 1. 
-
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are: 
Summary. To summarize, the statistical techniques used in this study 
l. The computation of means and standard deviations. 
2. The standard error of the means to account for any fluctuations 
that might occur in the means. 
3. The critical ratios and the standard errorsof the difference 
between the means to check the reliability of the differences 
between the scores and to test our hypotheses that no significant 
difference will be found between the scores of the 'tibooklet 
group" and the 111 separat e answer sheet group" in either testing 
situation and that no significant differences will be found be-
tween the scores obtained in the auditorium and in the classroom. 
4. The correlation coeff icients to determine the relationship be-
tween the scores of the t wo groups. 
5. The use of the Otis-Percentile Chart for a graphic representation 
of the results and for ready comparisons. 
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CHAPTER IV 
FINDINGS 
This study, based upon the sampling of 443 pupils of grades 7, 8, and 
9 from two t ypical junior high schools, used as its criteria the raw scores 
obtained on the Terman-McNems.r Test of Mental Ability, Forms C and D. 
The statistical analysis of the data found in the tables, graphs, and 
charts in this chapter consists of measures of: 
1. The means and standard deviations of the two groups of pupils 
involved: those of the "booklet group" and those of the "separ-
ate: answer sheet group. 1.' 
2. The standard error of the means of both groups for both testing 
situations. 
3. The critical ratios a:qd the standard error of the difference be-
tween the means to te-st our null hypotheses. 
4. Correlation coefficients for the "booklet group" on test Forms 
C and D and for the "separate answer sheet group" on Forms C 
and D. 
These analyses are made to determine the effect of the environmental 
factor upon the raw scores of junior high school pupils on the standardized 
Terman-McNemar test and the effect of the use of separate answer sheets up-
on the raw scores. 
The analysis will attempt to answer the following questions: 
1. Are the differences between the means of the two groups 
significant in e~ch testing situation? 
2. What are the variabilities of the two groups and how do they 
compare graphically? 
3. How do groups compare in central tendencies and dispersions in 
both testing situations? 
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4. Are the auditorium scores significantly different from the scores 
obtained in the classroom when due allowance is made for practice 
effect? 
5. Is there significant correlation between the t wo test forms ? 
6. Would similar results occur if the sample were larger? 
It is assumed that the practice effect involved in the experiment 
will have some bearing upon the statistics concerning differences between : 
1. The scores obtained by the ttbooklet group" in the auditorium and 
in the classroom. 
2. The scores obtained by the "separate answer sheet group 11 in the 
auditorium and in the classroom. 
Distribution of test scores. The distribution of the four groups 
of scores within their class intervals is shown in the following tables: 
SCORES 
150-159 
140-149 
1.30-1.39 
120-129 
110-119 
100-109 
90-99 
80-89 
70-79 
60-69 
50-59 
40-49 
.30-.39 
TABLE IV 
Percent-Frequency Distribution of the Raw Scores 
of the "Booklet Group" and the "'Separate Answer 
Sheet Group" for Form C of the Terman-McNemar Test. 
11BOOKLET "ANSWER "BOOKLET 11AJ,r~&lER 
GROUP" SHEET GRP" GROUP" SHEET GRP 11 
f f Perc. f Perc. f 
2 1 .9 .4 
1 4 .5 1.6 
6 6 2.8 2.6 
19 1.3 8.8 5.7 
22 22 10.2 9.6 
.38 .32 17.7 14.0 
.34 47 15.8 20.6 
.38 48 17.7 21.0 
.30 .30 14.0 1.3. 7 
15 17 6.9 7.4 
7 7 .3 • .3 .3.0 
.2 _1 _ _ld; .!J: 
N : 215 N : 228 100.0 100.0 
3:1 
SCORES 
150-159 
140-149 
130-139 
120-129 
110-119 
100-109 
90-99 
80- 89 
70-79 
60-69 
50-59 
40-49 
30-39 
TABLE V 
Percent-Frequency Distribution of the Raw Scores 
of the 11Book1et Group1t and the wseparate Answer 
Sheet Group 11 for Form D of the Terman-McNemar Test. 
"BOOKLET 11ANSVVER "BOOKLET "ANSWER 
GROUP" SHEET GRP 11 GROUP " SHEJ..::T GRP 11 
f f Perc. f Perc. f 
~ 
.5 -
1 2 .5 .9 
4 6 1.9 2.6 
10 11 4.7 4.8 
26 15 12.1 6.6 
22 32 10.2 14.0 
37 41 17.2 18.0 
51 46 23.6 20.1 
24 35 11.2 15.4 
19 26 8.8 11.4 
17 10 7.9 4.4 
3 4 1.4 1.8 
_Q 0 - -
- -N : 215 N : 228 100.0 100.0 
~2 u . 
TABLE VI 
Frequency Distributions of the Raw Scores of 215 
Junior High School Pupils, Using Booklets Only, on the 
Terman-McNemar Test of Mental Ability, Forms G and D. 
---
Scores Frequencies 
~ o-
150-159 1 
140-149 2 1 
130-139 1 4 
120-129 6 10 
110-119 19 26 
100-109 22 22 
90-99 38 37 
80-89 34 51 
70-79 38 24 
60-69 30 19 
50-59 15 17 
40-49 7 3 
30-39 
---2 _Q 
N: 215 N • 215 
TABLE VII 
Frequency Distribut ions of the Raw Scores of 228 
Junior High School Pupils Using the Separ ate Answer 
Sheets on the Terman-McNew~r Test of Mental Ability, 
Forms C and D. · 
Scores Frequencies 
c D 
140-149 1 2 -· 
1.39-1.39 4 6 
120-129 6 11 
110-119 1.3 15 
100- 109 22 .32 
90-99 32 41 
80-89 47 46 
70-79 4S .35 
60-69 30 26 
50-59 17 10 
40-49 7 4 
30- 39 1 0 
N = 228 N = 228 
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[requencl_QQlzgona. To determine how scores of the two groups com-
pared under both testing situations the obte..ined raw scores were plotted 
as frequency polygons. Inspection of the four Figures 1, 2, 3, and 4 
which follow showsthe correspondence of the groups. 
PERCENT 
F 
21 
18 
15 
Booklet 
N : 215 
:IDN : 83.8 
1\bc = 84.23 
Ans}!er 
N -
:rmN-
Sheets 
228 
81.8 
83.3 
12 
-----Answer Sheets 
9 
6 
3 
' 
' ' 
' 
., 
" 
' 
' 
SCORES-MIDPOINTS 
'-..;; 
65 ' 75 85 95 105 115 125 
FIGURE 1 
155 
Percent-Frequency Distributions of the 215 Raw Scores of the 
"Booklet Group" Compared with 228 Raw Scores of the "Separate 
Answer Sheet Group" on Form C, Given in school Auditoriums. 
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PERCENT 
F ~------------------·--------------------------------------------------------
27 
Booklet 
24 N = 215 
MDN: 88.7 
21 Mx = 89.t,.7 
18 
15 
12 
9 
6 
3 
45 55 65 75 
Answer Sheet 
N: 228 
MDN : 87.9 
IVbc : 89.0 
----Answer Sheets 
---Booklets 
, SCQRES- JW2POJ.NTS , , ':::. ~ :: ; 
85 95 105 115 125 135 145 155 
FIGURE 2 
165 
Percent-Frequency Distributions of the 215 Raw Scores of the 
"booklet Group" Compared with 228 Raw Scores of the 11 Sepa.rate 
Answer Sheet Group" on Form D,Given in ,Classrooms. 
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F 
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55 Form C ~..12 
N : 215 N : 215 
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§CORES-MIDPOINTS 
35 45 55 65 75 85 95 105 115 
FIGURE J -
Frequency Distributions of the Terman-McNemar Raw Scores 
of 215 Junior High School Pupils, Using Booklets Only, in 
the Auditorium (Form C) and in the Classroom (Form D). 
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55 
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Form C 
N = 228 
lVIDN = 81.8 
Mx= 83.3 
I 
I 
I 
I 
I 
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. 
" 
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Form D 
N = 228 
TviDN = 87.9 
lVIx = 89.0 
---- D 
\ 
\ 
' 
SCORES-MIDPOINTS 
85 95 105 115 155 
FIGURE 4 
Frequency Distributions of the Terman- McNemar Raw Scores 
of 228 Junior High School Pupils Using Separate Answer 
Sheets in the Auditorium (Form C) and the Classroom (Form D). 
Inspection of the frequency polygons shows: 
1. That in Figure 1, the correspondence between the percentage dis-
tributions of the "booklet group" and the "separate answer 
sheet group" on Form C is close, though favoring the "booklet 
group' slightly. 
2. That, in the comparison between the two groups on Form D, shown 
in Figure 2, close relationship between the distributions exists, 
though again, slightly favoring the "booklet group." 
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3. 3. That the rtbooklet group" scores on Form D run considerably higher 
than on Form C. 
4. Tha t the "separate answer sheet group" scores increased sig-
nificantly on test Form D. 
5. That both the "booklet group" and the "separate answer sheet 
group" performed much better in the classroom situation. 
Significant differences. Tables VIII and IX whi ch follow compare the 
"booklet group11 with the ltseparate answer sheet" for both testing en-
vironments. The means and standard deviations together with the T-ratios 
illustrate the differences existing between the scores of the t wo groups. 
TABLE VIII 
Means, Standard Deviat ions and T-Ratio of the Raw 
Scores of the "Booklet Group" and the "Separate 
Answer Sheet Group" on Test Form C (auditorium). 
GROUP M c:r 
"Booklet" 83.3 i 1.33 20.0 
.95 1.96 
11Ans. Sheet" 84.25 11.45 21.24 
The comparison of the data shown in table VIII enables us to retain 
our hypothesis that no significant difference would appear between the 
scores of the "separate answer sheet group11 and the "booklet group 11 in the 
auditorium situation. Although both the mean and the standard deviation 
are slightly higher for the "booklet group1ll , the critical ratio .46 
indicates no statistical difference for the means. The very slight 
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difference, .95, between the means cannot be definitely attributed to the 
use of the separate answer sheets and therefore the hypothesis that no 
significant difference would exist between the two groups for the audi-
torium testing situation cannot be rejected. 
The variability of the scores for the two groups show little diff-
erence with a slightly higher standard deviation for the "booklet group." 
TABLE IX 
Means, Standard Deviations, and T-Ratios of the 
Raw Scores of the 11Booklet Group" and the 11Separate 
Answer Sheet Group" on Test Form D (classroom). 
GROUP JVL: 0"?7'1-' M.A- MB OfvlA-MB MA-Ms O""' fV!A-I•1:B 
llBooklet" 89.9 il.44 21.04 
----
. 90 1.96 .~.6 
11Ans. Sheet" 82.0 41!:22 20.1 
From inspection of the data in 'table IX we must retain our hypot heses 
that the scores for the "separate answer sheet group" and the "booklet 
group" would show no statisticallysignificant difference on Test Form D. 
Here, for the classroom, we find the means and the standard deviations 
practically the same with the critical ratio, .46, showing no superiority 
for the "booklet group." The difference, .90, between the means must be 
due to chance factors, and the difference cannot be attributed to the 
use of the separate answer sheet. The standard deviat ions for the two 
groups show no difference in the·. variaoili ty of the scores. 
The following tables, X and XI , illustrate the computation of the 
T-ratio process and give a comparison of the means and standard deviations 
for the auditorium versus the classroom testing situations. The difference 
bet~een the means and the T- ratios computed for these t ables ar e reore-
sented here without consideration of the practice effect influence. 
Form 
c 
D 
TABLE X 
Means , Standar d Deviations and T-Ratio of 
the 215 "Booklet Group" Scores for Both Test 
Forms C and D of the Terman-Mcnemar Test. 
M a- O"'nz., Mc-Mn ~Mc-IVJn Mc- MD 
crMC- M:Q 
8£t. 25 21. 2£t J l./..5 
5.72 0.612 9.36 
21.04 :i.1.AA 
The mean for Form C is shown as 84.25 il.45. The spread of scores 
shows that the group approaches normality in this respect for -/.3 S.D. 
includes all of the group above the mean and - 2t S.D. encloses the group 
below the mean. 
On Form D the mean was increased to 89.9 J1.44 with the standard 
deviation, 21.04, nearly the same as that for the Form C scores indicating 
that the spread of scores is similar to that on Form C. 
As t his s tudy considered a T-ratio of 3.0 as significant, the T-ratio 
9.35, obtained is highly significant. Although the difference between 
the means, 5.72, is considered statistically significant, until the 
practice effect is discounted there is little practical significance in 
this difference . 
Form 
c 
TABLE XI 
Means , Standard Deviation and T-Ratio of the 
228 11Separate Answer Sheet" Scores for both 
Test Forms C and D of the Terman-McNemar Test. 
M Mc-Mn cr IIJI.c - MD o-.,.,., Mc-Mn 
0"" Me -lVl]) 
8,2 • .2 2Q.l 11.,2.2 
5.7 .592 9.63 
~- 89 .0 ___ -=20~·~4~_J_.l=·=3~5 ________________ ___ 
The mean of the scores of the 'tseparate answer sheet group 11 for the 
classroom situation is higher by 5.7 over the auditorium situation. In an 
infinite number of similar samples the true mean for Form C should be 
between 81.97 and 84.63 and between 87.65 and 90.35 for Form D. As in the 
case of the "booklet group" the standard deviations ' shown for the 
11 separate answer sheet group" scores for both Form C and D are nearly 
identical. 
The T-ratio of 9 .6.3 for the "separate answer sheet group" is highd.y 
significant. Factors other than chance must be considered as contributing 
to the difference between the means. 
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Significant differences considering practice effect. The publisher 
of the Terman-McNemar Test, the World Book Company, was contacted con-
cerning available information as to the magnitude of the practice effect 
when alternate forms of the Terman-McNemar Test were adminis tered one 
after the other. The following information was given: "When Form C was 
given first to 373 children in grades 7 - 9 inclusive in Concord, New 
Hampshire , followed by Form D given to the same group at a later time 
(wi thin two weeks.) the average practice effect was about 3t points of 
raw score." 
Since the experiment carried out in this study i nvolves 443 pupils 
of grades through 9 with the alternate forms being given within a period 
of four weeks, the 3t points attributable to practice effect may be 
justifiably applied here. 
Booklet, Form C vs. Booklet, Form D: In table X the difference 
between t he means is shown as 5.72 with aT-ratio of 9.36. When the 
practice effect difference of 3.5 is applied to the computation the 
difference between t he means becomes 2.22 and t he T-ratio 3.6. 
Answer Sheet, Form C vs. Answer Sheet, Form D: As shown i n table 
XI, the difference between the means is 5.7 and the T-ratio is 9.63. 
Correcting f or practice effect the difference bet~een the means is 2.2 
and the T-ratio, 3.7. 
As the level of significance was 3.00, the hypotheses pertaining to 
this phase of the study, stating that no significant differences would 
be found between the scores obtained in the auditorium and the scores in 
the classroom which appl i ed to both groups may be rejected. Tne T-ratios, 
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.3.6 for the 11booklet group", and 3.7 for the "separate answer sheet 
group" , warrant this rejection. Factors other than chance and practice 
effect have contributed to the differences between the auditorium and 
the classroom scores. The environmental factors must be consiaered as 
contributing to this difference although the growth due to mental devel-
opment may also have had some slight difference though the tests were 
given less than one month apart. 
The following table illustrates the practice effect upon the 
differences and T- ratios of the two groups : 
GROUP 
"Booklet" 
TABLE XII 
The Effect of Practice, 3 . 5 Points, Upon t he Differences 
and T-Ratios of the Raw Scores Obtained in the Auditori um 
(Form C) and the Classroom (Form D) for Both the "Booklet 
. I Group11 and the lliSeparate Answer Sheet Group • 11 
( r~fc-Mn ) 
~~: Ivic-Mn FORM M Me- MD - 3.5 cr-Jl1(:- iVfn 
cr i\fJc - lv:D 
c 84.25 5.72 2. 22 0. 612 3.6 
D 89.9 
"Ans . Sheet11 c 83. 3 5.7 2. 2 0.592 .3.7 
D 89.0 
------
* Practice Ef.fect 
Correlations between test forms . The Durost- Walker Char ts for 
compuiting a coefficient of cor relation by the Pearson- product moment 
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method were used to express the relationship of the two variables. In 
the appendix, the two Durost-Walker Cor relation Charts with the com-
putations and scattergrams, made for this study, may be found. 
Using this method, the correlation coefficients for te st Forms C 
and ~, for the pupils using the test booklet only, was found to be .91. 
By the same method the correlation coefficient for test Forms C and D, 
for the "separate answer sheet group" as also .91. 
These correlations are high though .04 less than the inter-form 
reliability coefficient of .95 established for the Terman-McNemar Test of 
Mental Ability, Forms C and D, based upon 239 cases in grades 7 and 9. 
The coefficient of correlation of .91 for both groups seems to indicat 
that the use of separate answer sheets has no bearing upon the raw scores 
of junior high school pupils using standardized tests. 
The difference of .04 between the established reliability co-
efficient of .95 and the coefficients obtained for this study may be 
due somewhat to error in sampling or to the practice effect involved. 
Otis percentile charts. The Otis Percentile Charts shown on the 
following pages are presented here to aid in analyzing the data and to 
present the data in a more concrete and understandable form. 
In order, the charts appear as follows: 
Figure 5. Graphic presentation of the "booklet group" scores and 
the "separate answer sheet group 11 scores for test Form 
C, t aken in the auditorium situation. 
Figure 6. Graphic presentation of the 11 booklet group" scores and 
the "separate answer sheet group" scores for test Forms 
C and D as obtained in the classroom situation. 
Figure 7. Graphic presentation of the "booklet group" scores on 
test Forms C and D. 
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Figure 8. Graphic presentation of the "separate answer sheet 
group11 scores for test Forms C and D. 
Interpretation of the percentile curves . The Normal Percentile 
l· 
Chart with the percentile scales at the top and bottom is so constructed 
that when a normal distribution is plotted it is possible to make a 
percentile curve a. straight line. In most instances, however, in order 
to draw a smoothed line through the points plotted it is necessary to 
miss some of the plotted points. In this study, to preserve any ir-
regularities of the distributions in the four charts, the gra}hs were 
drawn from point to point. 
In Figure 5 the percentile graphs or lines represent practically 
a straight line for both the "booklet group" and the 11 separate answer 
sheet group 11 on Form c, in the assembly hall testing situation. In 
about 90% of the cases the difference is so slight that we can say that 
the use of the separate answer sheet in this situation did not 
noticeably effect the scores of the pupils. 
Figure 6 shows a normal distribution for both the "booklet group 11 
and the ·••separate answer sheet group11 in the classroom environment. In 
approximately 90% of the distribution the scores are about the same. 
The use of separate answer sheets in the classroom does not seem to have 
any effect upon the scores except at the upper 1% level and the lower 
5% where t he difference is slight. 
In Figure 7 the percentile graphs or lines indicate a fairly normal 
distribution for both Forms C and D. The scores of test Form D ran 
consistently above t hose for Form C after the second step interval with 
the exception of the 99th percentile where the lines meet. At the upper 
.5. 
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end of the scale with the exception of the 99th percentile the difference 
is slightly larger than in the middle . The difference all along the 
scale does seem significant. However, to say that the environment may 
be the cause of this difference, would be to ignore the practice effect 
which must be taken into consideration. 
The graph lines in Figure 8 run parallel all the way excepting at 
the upper end of the s cale where they tend to curve slightly. Form D 
scores run higher all the way with the greatest difference shown at the 
80th and 95th percentile. The difference is consistent all the way in 
favor of the classroom situation and appears to be significant. Here , 
again however , this may be attributable to pra.ctice effect rather than 
environmental factors. 
Summ~ry. The findings reported in t his chapter illustra te the 
central tendencies and dispersions of the tvro groups in both testing 
and environments. The frequency distributions, pol ygons, and percentile 
charts were made that a clearer pi cture of the groups might be seen. 
To determine the significance of the differences , the means , 
standard errors, and T-ratios were found. 
The practice effect ir1fluence upon the differences was determined 
for each group. 
To find the degree of relationship between the t wo test forms used, 
correlations were made for both groups. 
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CHAPTER V 
SUMMARY AND CONCLUSIONS 
Summary. This study developed from the observations of certain test 
administration practices and research regarding the use of separate 
answer sheets with booklets and their effect upon the outcome of standard-
ized tests. The purpose of the study was fourfold: 
1. To compare the score results of the "booklet group" with 
those of the ~separate answer sheet group" in the assembly 
hall situation. 
2. To compare the scores of "booklet group" and 11 the separate 
answer sheet group" obtained in the classroom situation • 
.3. To determine the relationship of the raN scores obtained 
by 215 pupils using the booklets only on Forms C and D 
of the Terman-McNemar Test of Mental Ability under two 
different environmental situations. 
4. To determine the relationship of the scores of 228 pupils 
using the separate answer sheets with the booklets on 
test Forms C and D under the different testing situations. 
Outcom~. From the results of the research and the statistical pro-
cedures employed the following inferences may be drawn: 
1. The scores obtained by the "booklet group" and the "separate 
answer sheet group" in the auditorium indicated no signifi-
cant statistical differences with the means nearly the 
same and the T-R., .46. 
2. The results of the two groups in the classroom situation 
showed no significant statistical differences with nearly 
the same means and the T-R., .46 • 
.3. The means obtained for both the "separate answer sheet 
group" and the 111booklet group"' in the classroom testing 
situation was significantly higher (by 5.7 for both groups) 
than the means obtained by both groups in the auditorium 
situation. 
4. When due consideration of the practice effect was made 
it was found that there were significant differences 
existing between the auditorium scores and the class-
room scores for both groups. 
5. The reliability coefficient of .91 for test forms C and D, 
which was computed for both the "booklet group" and the 
"separate answer sheet group-" was comparable with the 
reliability coefficient of .95 for the established inter-
form reliability of the Terman-McNemar Test. 
6. The standard deviations for both groups in both situations 
were nearly the same, showing similar variability of 
scores. 
7. 
8. 
There is evidence from the percentile charts that the 
scores obtained in the classroom run significantly higher 
at nearly every point along the percentile scale • 
.1. he percentile charts also indicate that the scores of the 
11separate answer sheet group" and the "booklet group" run 
nearly parallel along the graph. 
Conclusions. The following conclusions may be made from observing 
the outcome of the study: 
1. The use of the separate answer sheets with standardized 
tests does not affect the raw scores of junior high school 
pupils whether the test be administered to large groups 
in an auditorium or t o smaller groups in the classroom. 
2. The gain made by both the "booklet group" and the 11 sep-
arate answer sheet group 11 on test Form D, in the class-
room is due to the environmental factor with some slight 
consideration to be attributed to the mental growth of 
the pupils. 
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CHAPTER VI 
LIMITATIONS AND PROBLEMS FOR FURTHER RESEARCH 
Limitations. There are several limitations to this study: 
1. The tests were administered to junior high school pupils 
of grades 7, 8, and 9 which were selected at random and 
limited to a total of 443. 
2. There was no statistical consideration of the mental 
development of the pupils involved since the interv,al 
between testing was less than one month. 
3. All statistics were obtained from the raw scores of the 
pupils. 
4. The pupils tested had previously been subjected to 
standardized mental ability tests at different intervals 
throughout their schooling. 
Suggestions for further research. Other studies may be made on the 
problems such as: 
1. A study using standardized achievement or aptitude tests 
instead of mental ability tests. 
2. A study involving elementary pupils of grades five and 
six with especial emphasis on the use of the separate 
answer sheet. 
3. An experiment testing pupils who may not be considered 
"test-wise." 
4. A study based on the results of this present study using 
either standard scores or deviations IQ 1 s as the basis 
of comparison. 
J 
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